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ABSTRACT: Several effective fixed-time AI (FTAI)
protocols have been developed to facilitate AI in beef heifers that circumvent the need for estrus detection. Among
these are the 5-d CO-Synch + controlled intravaginal progesterone insert (CIDR) protocol (5dCO), PGF2α (PG)
6-d CIDR protocol (PG-6dCIDR), and 14-d CIDR-PG
protocol (14dCIDR-PG). Although each of these protocols varies in duration and approach to synchronizing
estrus and ovulation, each has been reported as an effective method to facilitate FTAI in beef heifers. Therefore,
the objective of this study was to compare FTAI pregnancy rates in beef heifers synchronized with these 3
CIDR-based protocols. Virgin beef heifers (n = 801) at
4 locations were synchronized with 1 of 3 protocols: 1)
5dCO, an injection of GnRH (100 μg) and insertion of a
CIDR on d –5, PG (25 mg) and CIDR removal on d 0 with
a second injection of PG (>4 h after CIDR removal) on d 0
and FTAI at 72 h after CIDR removal, 2) PG-6dCIDR, PG
(25 mg) on d –9, GnRH (100 μg) and insertion of a CIDR
on d –6, PG and CIDR removal on d 0, and FTAI at 66
h after CIDR removal, or 3) 14dCIDR-PG, a 14-d CIDR
insert from d -30 to -16, PG (25 mg) on d 0, and FTAI at

66 h after PG. All heifers received an injection of GnRH
(100 μg) concurrent with FTAI. Timing of treatment
initiation was offset to allow all heifers to receive FTAI
concomitantly and at random. Pregnancy success was
determined between 35 and 40 d after FTAI by transrectal
ultrasonography. Blood samples were collected before the
beginning of each protocol and at the initiation of each
protocol to determine estrous cycling status (77%). Data
were analyzed using the GLIMMIX procedures of SAS.
As expected, because of the duration of protocols, fewer
heifers in the 14dCIDR-PG treatment were pubertal at
initiation of synchronization than in the 5dCO (P < 0.05)
and PG-6dCIDR (P = 0.10) treatments. Fixed-time AI
pregnancy success did not differ between treatments (P =
0.14; 62.6%, 56.9%, and 53.3% for 5dCO, PG-6dCIDR,
and 14dCIDR-PG, respectively). However, heifers that
had reached puberty by initiation of synchronization had
greater (P < 0.01) pregnancy success compared to heifers
that were prepubertal (60.7% and 47.3%, respectively).
In summary, all 3 protocols had similar FTAI pregnancy
success, and puberty status had the greatest impact on
pregnancy success.
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INTRODUCTION
Several fixed-time AI (FTAI) protocols have been
developed for beef heifers. These FTAI protocols forgo
estrus detection by synchronizing ovulation. Ideally,
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sponse at a predetermined time; however, irrespective
of expression of estrus, these protocols are designed
to induce the ovulation of a mature dominant follicle
containing a competent ovum in all treated females.
For widespread adoption of these protocols, pregnancy
rates following FTAI should be similar to protocols utilizing estrus detection and AI and be consistent across
groups of heifers. The key targets for developing consistently effective FTAI protocols include controlling
follicular dynamics, the precise onset of estrus, and
maintaining normal fertility following induced ovulation and AI, regardless of endocrine status or stage of
follicle wave development among females at the initiation of treatment.
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Recently, several FTAI approaches have been developed for beef heifers. These include the 5-d CO-Synch +
controlled intravaginal progesterone insert (CIDR) protocol (5dCO), the PGF2α (PG) 6-d CIDR protocol (PG6dCIDR), and the 14-d CIDR-PG protocol (14dCIDRPG). Although each of these protocols differs in their
duration and approach to synchronizing estrus and ovulation, each has been proven an effective method to facilitate FTAI in beef heifers. Moreover, independent investigations with all 3 aforementioned protocols in beef
heifers have demonstrated these protocols yield greater
FTAI pregnancy rates than other protocols currently available (Wilson et al., 2007; Mallory et al., 2011; Perry et al.,
2011). To date, however, these 3 protocols have never been
directly compared to determine which method of ovulation synchronization results in the greatest FTAI pregnancy rates in beef heifers. Therefore, the objective of this experiment was to compare FTAI pregnancy rates between
the 5dCO, PG-6dCIDR, and 14dCIDR-PG protocols in
virgin replacement beef heifers at multiple locations.
MATERIALS AND METHODS
Locations and Heifers
Yearling virgin replacement beef heifers at 4 commercial ranches (location 1, n = 237; location 2, n = 295; location 3, n = 156; and location 4, n = 116) in 4 states (MN,
SD, UT, and WY) were enrolled in this study. Within
each location, heifers had been managed as a collective
group since weaning or since being purchased at weaning. At locations 2, 3, and 4 heifers were developed in a
dry lot, and at location 1 heifers were developed on pasture with supplemental feed. Because heifers were managed and developed by commercial operations, ages and
weights of heifers at project initiation were not known.
However, all heifers were spring-born virgin heifers that
were between 12 and 15 mo of age at protocol initiation.
Following AI, all heifers within a location were managed
as a single group or managed with an equal number of
heifers from each treatment in each group throughout the
breeding season. All heifers were handled in accordance
with procedures approved by each collaborating university’s Animal Care and Use Committee.
Treatments
Within location, heifers were randomly assigned to 1
of 3 estrous synchronization treatments. Randomization
to treatments occurred when the estrous synchronization
of longest duration, 14dCIDR-PG, was initiated. The estrous synchronization protocols tested were 1) 5dCO, 2)
PG-6dCIDR, and 3) 14dCIDR-PG. The 5dCO treatment
consisted of the insertion of a CIDR (Zoetis, Florham

Park, NJ) and administration of 100 μg of GnRH (Factrel;
Zoetis) on d –5 and CIDR removal and administration of
25 mg of PG (Lutalyse; dinoprost tromethamine; Zoetis)
on d 0 with a second administration of PG 4 to 6 h after the initial dose. Heifers received FTAI at 72 h after
CIDR insert removal concurrent with GnRH administration. Heifers enrolled in the PG-6dCIDR treatment were
administered PG (25 mg) on d –9, GnRH (100 μg) and
a CIDR insert on d –6, PG (25 mg) and CIDR removal
on d 0, and FTAI at 66 h after CIDR removal concurrent
with GnRH administration. The 14dCIDR-PG treatment
consisted of the administration of a 14-d CIDR insert
from d -30 to -16, PG on d 0, and FTAI at 66 h after PG
concurrent with GnRH administration. At each location,
treatment initiation was offset to allow all heifers to be
FTAI at the same time and at random across treatments.
Within each location, AI sires and AI technicians were
equally used across all 3 treatments. On d 0, all heifers
in locations 1 and 3 received tail paint (Tell Tail; FIL,
Mount Maunganui, New Zealand). At FTAI, tail paint
scores were assessed (1 = tail paint completely gone; 2 =
tail paint partially gone, obvious signs of receiving some
rubs from mountings; 3 = no signs of having received
mounts, tail paint undisturbed; Bridges et al., 2008,
2012). At all locations, heifers were placed with fertile
bulls at a minimum of 10 d following FTAI. Pregnancy
was diagnosed by transrectal ultrasonography between
35 and 40 d after FTAI to determine pregnancy rates to
FTAI. A second pregnancy diagnosis was conducted via
transrectal ultrasonography at approximately 35 d after the conclusion of the breeding season to determine
breeding season pregnancy rates.
Determination of Reproductive Status
At all locations, blood samples were collected to assess
the proportion of heifers that were pubertal at initiation of
their respective ovulation synchronization treatment. To
determine the proportion of pubertal heifers at the initiation of the 14dCIDR-PG treatment, blood samples were
taken on d –44 to –40 (depending on location) and on d
-30 (CIDR insertion). In locations 1 and 3, a blood sample was also collected on d –44 to –40 and on d -30 from
animals in the PG-6dCIDR and the 5dCO groups to determine pubertal status in all animals at the initiation of the
14dCIDR-PG treatment. For the PG-6dCIDR treatment,
blood samples were taken on d -16, d –9 (PG administration), and d –6 (CIDR insertion) to determine pubertal
status. Blood samples taken on d -16 and –5 (CIDR insertion) were used to determine pubertal status in heifers enrolled in the 5dCO treatment. Following collection, blood
was centrifuged (1,000 × g for 20 min at 3°C.), and serum
or plasma was recovered and stored at -20°C until RIA.
Concentration of progesterone was analyzed in serum or
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plasma samples in the laboratory of individual investigators according to validated RIA procedures for that laboratory (Engel et al., 2008; Horn et al., 2010). For assessment
of reproductive status, heifers with at least 1 blood sample
with progesterone concentrations ≥1.0 ng/mL were considered pubertal at treatment initiation.
Data and Statistical Analysis
Pregnancy rate to FTAI was calculated as the number
of heifers diagnosed pregnant following FTAI divided
by the total number of heifers receiving FTAI. Breeding
season pregnancy rate was the proportion of all heifers
that became pregnant after FTAI and bull exposure.
The MIXED and GLIMMIX procedure of SAS
(SAS Inst. Inc., Cary, NC) was used for statistical analyses. Effects of AI sire and AI technician were confounded with location; therefore, the effects of AI sire, AI
technician, treatment, and the appropriate interactions
on FTAI pregnancy rate were evaluated first within location. Although the main variable of AI technician and
AI sire were found to be significant at some locations, no
treatment by AI sire or treatment by AI technician effect
was detected at any location.
For the statistical analysis of reproductive status
(GLIMMIX), the statistical model included treatment,
with location included as a random variable. For statistical analysis of tail paint score (MIXED), FTAI pregnancy rates (GLIMMIX), and breeding season pregnancy
rates (GLIMMIX), the model included treatment, pubertal status, and the interaction, with location included as
a random variable in the statistical model. Interactions
with a significance value of P > 0.20 were removed from
the complete model in a stepwise manner to derive the
final reduced model for each variable. Differences were
considered to be significant when P ≤ 0.05 and a tendency when P > 0.05 but P ≤ 0.10.
RESULTS
Reproductive Status
Not surprisingly, because of the differential lengths
of the protocols used and the necessity of initiating the
14dCIDR-PG treatment much earlier in the calendar year,
there were differences between treatments (P = 0.04) in
the proportion of heifers that had attained puberty by
the initiation of the ovulation synchronization protocol
(Fig. 1). A greater proportion (P < 0.05) of heifers in
the 5dCO treatment were pubertal at protocol initiation
than in the 14dCIDR-PG treatment, and more heifers
tended (P = 0.10) to be pubertal at protocol initiation in
PG-6dCIDR than in 14dCIDR-PG. In locations 1 and
3, where puberty attainment at initiation of 14dCIDR-

Figure 1. Proportion of heifers that had attained puberty before initiation of either the 5-d CO-Synch + CIDR (5dCO), PG 6-d CIDR (PG6dCIDR), or 14-d CIDR PG (14dCIDR-PG) treatment. CIDR = controlled
intravaginal progesterone insert; PG = PGF2α. Treatment, P = 0.04. a,bP <
0.05; a,cP = 0.10.

PG was evaluated in all heifers, the proportion of heifers that had reached puberty did not differ between the
14dCIDR-PG (54.5%), PG-6dCIDR (46.3%), and 5dCO
(57.8%) treatments.
Fixed-Time AI and Breeding Season Pregnancy Rates
Pregnancy rates to FTAI were not affected (P = 0.14)
by treatment (Table 1). Reproductive status, irrespective
of treatment, affected (P < 0.01) FTAI pregnancy rates
(Table 1). Heifers that were pubertal at treatment initiation had greater FTAI pregnancy rates than heifers
that had failed to reach puberty at treatment initiation.
Breeding season pregnancy rates did not differ among
the 5dCO (87%), PG-6dCIDR (87%), and 14dCIDRPG (89%) treatments. Breeding season pregnancy rates,
however, tended (P = 0.09) to be greater in heifers that
were pubertal at the initiation of treatments (88.7%) than
in heifers that were not (84.2%).
Tail Paint Scores
At locations 1 and 3, tail paint scores were recorded
at FTAI. Across treatments, tail paint score was lower
(P < 0.01) in pubertal (1.9 ± 0.05) compared to prepubertal (2.2 ± 0.08) heifers; however, there was a tendency (P = 0.07) for a treatment by reproductive status interaction for tail paint score (Table 2). In heifers
that were prepubertal at treatment initiation, tail paint
scores did not differ between treatments. In heifers that
were pubertal at treatment initiation, tail paint score
was decreased (P < 0.01) in the 5dCO compared to the
14dCIDR-PG treatment. However, pubertal status did
not affect tail paint score in heifers in the 14dCIDR-PG
treatment. But in both the 5dCO and PG-6dCIDR treatments, tail paint score was lower (P < 0.05) in pubertal
heifers compared to prepubertal heifers. In an ancillary
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Table 1. Fixed-time AI pregnancy rates in virgin beef
heifers receiving either the 5-d CO-Synch + CIDR
(5dCO), PG 6-d CIDR (PG-6dCIDR), or 14-d CIDR PG
(14dCIDR-PG) ovulation synchronization protocol1
Item
FTAI pregnancy
rate,5 %
Item
FTAI pregnancy
rate,5 %
a,bMeans

5dCO2
62.6
(169/270)

Treatment
PG-6dCIDR3
56.9
(149/262)

14dCIDR-PG4
53.3
(145/272)

Pubertal Status
Pubertal
Prepubertal
60.9a
47.8b
(366/601)
(97/203)

differ between reproductive status (P < 0.01).

1CIDR = controlled intravaginal progesterone insert; PG = PGF

2α; FTAI =
fixed-time AI.
2Heifers received 100 μg of GnRH and a CIDR insert on d –5, and on d 0
CIDR was removed and two 25-mg doses of PGF2α were given >4 h apart,
with the initial one given at CIDR removal. Fixed-time AI was conducted 72
h after CIDR removal concurrent with 100 μg of GnRH.
3Heifers received 25 mg of PGF on d –9, GnRH (100 μg) and a CIDR
2α
insert on d –6, and 25 mg of PGF2α and CIDR removal on d 0. Fixed-time AI
was conducted 66 h after CIDR removal concurrent with 100 μg of GnRH.
4Heifers received a CIDR insert from d -30 to -16 and 25 mg of PGF on
2α
d 0. Fixed-time AI was conducted 66 h after CIDR removal concurrent with
100 μg of GnRH.
5Fixed-time AI pregnancy rate diagnosed via ultrasonography 30 to 40 d
after FTAI.

analysis, the effect of tail paint score on FTAI pregnancy
rates was evaluated. Fixed-time AI pregnancy rates were
influenced (P < 0.01) by tail paint score, with heifers
with tail paint scores of 1 (62.7%) and 2 (56.1%) having greater (P < 0.01) FTAI pregnancy rates than heifers
with a tail paint score of 3 (41.2%).
DISCUSSION
Yearling virgin heifers continue to be a difficult class
of beef cattle for which to develop consistent and predictable FTAI protocols. Difficulties in controlling follicular dynamics in heifers can limit pregnancy success
when implementing FTAI (Lamb et al., 2006, 2010).
Independently, the 3 protocols evaluated in the present
paper have been demonstrated to be effective methods
to facilitate FTAI in beef heifers but had never been directly compared in a large multilocation study. Each protocol varies in its approach to control follicular dynamics and facilitate a synchronous ovulation at FTAI, yet
results herein indicate that FTAI pregnancy rates in beef
heifers did not differ between these protocols. Although
ovulation protocol did not affect FTAI pregnancy rate,
heifers failing to have reached puberty at protocol initiation had a reduction in FTAI pregnancy rates. Such
results demonstrate the importance of proper heifer development programs to ensure puberty is attained before
initiation of the breeding season.

Table 2. Tail paint scores in pubertal and prepubertal virgin beef heifers receiving either the 5-d CO-Synch + CIDR
(5dCO), PG 6-d CIDR (PG-6dCIDR), or 14-d CIDR PG
(14dCIDR-PG) ovulation synchronization protocol1
Treatment2
5dCO4
PG-6dCIDR5
14dCIDR-PG6

Tail Paint Score3 (n)
Pubertal
Prepubertal
1.8 ± 0.08a,x
(n = 108)
1.9 ± 0.09x
(n = 91)
2.1 ± 0.08b
(n = 73)

2.2 ± 0.17y
(n = 25)
2.3 ± 0.13y
(n = 35)
2.1 ± 0.11
(n = 60)

a,bMeans

with a different superscript differ within a column (P < 0.05).
with a different superscript differ within a row (P < 0.05).
1CIDR = controlled intravaginal progesterone insert; PG = PGF .
2α
2Treatment by reproductive status; P = 0.07.
3Tail paint scores: 1 = tail paint completely gone; 2 = tail paint partially
gone, obvious signs of receiving some rubs from mountings; 3 = no signs of
having received mounts, tail paint undisturbed.
x,yMeans

4Heifers received 100 μg of GnRH and a CIDR insert on d –5, and on d 0
CIDR was removed and two 25-mg doses of PGF2α were given >4 h apart,
with the initial one given at CIDR removal. Fixed-time AI was conducted
72 h after CIDR removal concurrent with 100 μg of GnRH.
5Heifers received 25 mg of PGF on d –9, GnRH (100 μg) and a CIDR
2α
insert on d –6, and 25 mg of PGF2α and CIDR removal on d 0. Fixed-time AI
was conducted 66 h after CIDR removal concurrent with 100 μg of GnRH.
6Heifers received a CIDR insert from d -30 to -16 and 25 mg of PGF on
2α
d 0. Fixed-time AI was conducted 66 h after CIDR removal concurrent with
100 μg of GnRH.

The 5dCO protocol was developed on the premise that reducing the interval from CIDR insertion and
GnRH to CIDR removal and PG from 7 to 5 d would
allow the interval from CIDR removal to FTAI to be
extended to 72 h, thus maximizing preovulatory estradiol concentrations (Bridges et al., 2008). It has been
demonstrated that maximizing preovulatory estradiol
concentrations during the preovulatory period increases
the probability of conception in cattle (Bridges et al.,
2010, 2013). Although this protocol relies on GnRH to
reset follicular development at CIDR insertion, which
has been demonstrated to have limited effectiveness in
beef heifers (Atkins et al., 2008), the 5-d interval from
GnRH to PG may limit asynchronous follicular development in females that fail to respond to the initial GnRH
administration (Bridges et al., 2000). Previous studies
comparing the 5-d approach to other synchronization
protocols in beef heifers have demonstrated that the
5-d approach is more effective than the 7-d approach
(Wilson et al., 2007; Sparks et al., 2012) and equivalent
to a longer progestin approach, the 14-d CIDR Select
and FTAI (Bridges and Lake, 2012). Likewise, in the
current study, the 5dCO treatment did not differ from the
longer 14dCIDR-PG treatment.
The PG-6dCIDR protocol was devised in an effort
to improve the ability of GnRH to reset follicular waves
at CIDR insertion. Administering PG 3 d before GnRH

Heifer fixed-time AI protocol comparison

results in low progesterone concentrations at GnRH administration in a majority of females treated. Ovulatory
response is improved when progesterone concentrations
are minimized at the time of GnRH administration (Perry
and Perry, 2009). Studies characterizing follicular wave
dynamics between the PG-6dCIDR and the CO-Synch
approaches to synchronization have demonstrated that
more females initiate a new follicular wave following
GnRH administration in the PG-6dCIDR approach than
in the CO-Synch approach to estrous synchronization
(Grant et al., 2011). This improvement in controlling
follicular dynamics is likely the reason for improved
pregnancy success previously observed with the PG6dCIDR protocol compared to CO-Synch protocols
(Perry et al., 2012). In the current study, however, FTAI
pregnancy rates in beef heifers were similar between the
PG-6dCIDR and 5dCO protocols.
Unlike the 5dCO and PG-6dCIDR protocols, the
14dCIDR-PG protocol does not rely on GnRH to control follicular dynamics during synchronization. Rather,
the 14dCIDR-PG approach utilizes a long-term progestin treatment to facilitate a tight synchrony of estrous
expression following PG administration (Leitman et al.,
2009a,b). The predecessor of the 14dCIDR-PG protocol,
the CIDR Select protocol (Busch et al., 2007; Leitman
et al., 2008), incorporated GnRH administration 7 d
before PG and was proven to yield an improved synchrony of estrus and greater pregnancy rates than the 7-d
CO-Synch + CIDR protocol in beef heifers. Subsequent
experiments indicated, however, that GnRH administration was not required with the long-term CIDR approaches and removal of GnRH administration resulted
in a tight synchrony of estrus (Mallory et al., 2010) and
tended to improve FTAI pregnancy rates compared to
when GnRH was administered (Mallory et al., 2011). In
the current study, this longer approach to synchronization did not improve FTAI pregnancy rates when compared to the 5dCO and PG-6dCIDR protocols.
The 3 protocols investigated differ in their approach
to ovulation synchronization; however, when implemented in numerous beef heifers across a range of locations, FTAI pregnancy rates were similar between
protocols. Although FTAI pregnancy rates were reduced
in prepubertal heifers, within this subset of females the
protocols of shorter duration (5dCO and PG-6dCIDR)
were as effective in prepubertal heifers as the longer protocol (14dCIDR-PG). This suggests an extended period
of progesterone exposure is not required to effectively
synchronize ovulation in prepubertal heifers.
Although FTAI pregnancy rates were not impacted
by treatment, pubertal status at protocol initiation, irrespective of treatment, affected FTAI pregnancy rates.
Classical studies (Byerley et al., 1987; Perry et al., 1991)
have demonstrated that heifers having multiple estrous
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cycles before the breeding season have an increased
probability of becoming pregnant. The proportion of
pubertal heifers at the start of the breeding season, however, can vary dramatically across herds (Lucy et al.,
2001; Lamb et al., 2006) and is influenced by numerous factors, including age, weight, body condition, and
breed (Wiltbank et al., 1966; Short and Bellows, 1971;
Varner et al., 1977). Given the extended duration of the
14dCIDR-PG treatment and the necessity to initiate this
protocol earlier to allow for similar day of AI among
protocols, it was expected and observed that fewer heifers in this treatment would be pubertal at protocol initiation across all locations. In locations 1 and 3, where
pubertal status was assessed in all heifers at initiation of
the 14dCIDR-PG protocol, pubertal status at that time
was similar between all treatments. Heifers that failed
to initiate puberty before protocol initiation had reduced
FTAI pregnancy rates, highlighting the importance of
proper heifer development before the initiation of the
breeding season. Although providing progesterone can
stimulate pubertal attainment in previously prepubertal
heifers (Gonzalez-Padilla et al., 1975; Short et al., 1976),
it does not negate the importance of having a high proportion of heifers pubertal at the initiation of the breeding season to maximize pregnancy success. Similar to
results in the present study, other studies in beef heifers have demonstrated improved AI pregnancy rates in
pubertal compared to prepubertal heifers (Lucy et al.,
2001; Wood-Follis et al., 2004; Leitman et al., 2008), yet
others have observed that pubertal status at onset of the
breeding season does not affect pregnancy success to AI
(Lamb et al., 2006).
At locations 1 and 3, assessment of tail paint scores at
FTAI was used to estimate the proportion of heifers that
were in or had been in estrus before FTAI. Within pubertal
heifers, tail paint score was less in the 5dCO compared
to the 14dCIDR-PG treatment. In prepubertal heifers,
however, tail paint scores were similar among treatments,
although the number of observations in prepubertal heifers is limited. Having fewer heifers in estrus at FTAI in
the 14dCIDR-PG treatment is not surprising given that
by breeding at 66 h after the PG injection fewer animals
had the opportunity to express estrus when compared to
the longer interval from PG to FTAI in the 5dCO protocol
(72 h). It is important to note that no treatment by pubertal status interaction was observed for FTAI pregnancy
rates. Across treatments, tail paint score impacted FTAI
pregnancy success. Not surprisingly, heifers that were in
or potentially in estrus as indicated by a tail paint score of
1 or 2, respectively, had greater FTAI pregnancy rates than
heifers that had no obvious signs of estrus (tail paint score
of 3). Although the protocols used were designed to synchronize ovulation across all females regardless of estrus
expression, even when conducting FTAI, numerous stud-
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ies have demonstrated that females exhibiting estrus have
greater FTAI pregnancy success than females that fail
to exhibit estrus before FTAI (Perry et al., 2005, 2007).
Expression of estrus indicates that adequate concentrations of preovulatory estradiol were achieved during the
preovulatory period. Elevated estradiol concentrations
before estrus are critical for follicular and oocyte maturation and uterine function during pregnancy (Bridges et al.,
2013; Geary et al., 2013). Furthermore, concentrations of
estradiol adequate to stimulate estrus can also cause alterations in uterine pH (Perry and Perry, 2008) to facilitate
sperm transport (Hawk, 1983). Thus, when implementing ovulation synchronization protocols, although estrous
expression is not required, maximizing the proportion of
females that exhibit estrus before FTAI is critical.
In summary, FTAI pregnancy rates in virgin replacement beef heifers were similar when ovulation was synchronized with 5dCO, PG-6dCIDR, or 14dCIDR-PG.
Although each protocol varies in approach and duration
of synchronization, each is an effective method to facilitate FTAI. Results of the present experiment highlight
the importance of proper heifer development to ensure
pubertal attainment before the breeding season, as heifers that failed to reach puberty at protocol initiation had
reduced FTAI pregnancy rates. Moreover, although estrus detection is not required with ovulation synchronization protocols, heifers that had signs of estrual activity
had greater pregnancy success than those that did not
exhibit signs of estrus.
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